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SUPERPAVE MIX DESIGN SYSTEM OVERVIEW

The Superpave mix design process has four major attributes:

» Use of a performance graded AC,

+ Careful gradation control with control points instead of gradation bands
+ Aggregate consensus and source properties, and

* Gyratory compaction.

Note that this is just an overview - there are many good references available, which provide
“detailed descriptions and explanations. Also note that many of these requirements are in flux and
have changed since this research was started.

Performance Graded AC

The use of performance graded AC provides the pavement with a binder that is strong at high
temperatures to resist rutting and yet soft enough at cold temperatures to resist thermal cracking.
A performance graded asphalt such as 58-28 is designed to maintain these properties at +58°C
and -28'C. There are numerous charts published by the Superpave centers and asphalt producers
that show what parts of the state should be using which binders. However, for the most part,
Iowa has chosen 58-28 for use essentially statewide.

Gradation

One of the core principles underlying Superpave mix designs is the idea of the aggregate
providing a structure or skeleton that bears most of the load in a pavement and the AC holding
the aggregates together. In order for the aggregate to provide this structure, the mix of aggregate
sizes and the aggregate shapes have to be such that there is a lot of point to point contact between
pieces. There has to also be enough smaller particles to fill in any large gaps in the matrix but
not so many that there is no room for AC.

For the discussion of gradation Sample Aggregate Gradation Power Curve
in a Superpave mix design S100, g
context, it is often helpful to 92 /
look at the gradation plotted on
a 0.45 power curve such as the 75 4
one at right. This is simply a N
plot of the percent of the mix ot Maximum Densiy Line
passing through each of a series o Points
of sieves. The plot has four E’ w0
major components: a maximum 8 .
density line, a restricted zone, Agg”rizg‘:"s‘ize
control points and the gradation 21 * Nomina Masimum
data 81; : . ggregate 12€
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The horizontal axis represents the screen mesh size measured in millimeters, but scaled to the
0.45 power. That is, the 12.5 mm label is placed at a position value of 12.5%49 =312 and so on.
The vertical axis represents the percentage of the mix that passes through each screen. This
means that the vertical difference between any two points represents the percentage of material
that is larger than the mesh of the lower screen and smaller than that of the upper screen. The
nominal maximum aggregate size is the sieve one size larger than the first sieve to retain more
than ten percent of the combined aggregate. The maximum aggregate size is one sieve larger
than the nominal maximum. General reference to the mix will refer to the nominal maximum
size. So the mix above would be described as “a 19 mm mix”.

The maximum density line represents an approximation of the maximum density a specified mix
could attain - essentially the most aggregate that could be packed into a unit volume. If the mix
was truly at this maximum density, there would be almost no room for asphalt. This line
provides a qualitative reference to which we can compare the shape of the actual gradation. The
closer to this line the gradation gets, the less room there will be for asphalt and air voids in a well
compacted mix.

The control points and restricted zone are defined by Superpave requirements. Generally
speaking Superpave mix design gradations are expected to pass between the control points and
around (below or occasionally above) the restricted zone.

The philosophy behind the restricted zone has to do with an historical school of thought that
gradations passing through this area will result in ACC mixes that are prone to be tender. There
is some controversy about this contention. Another school of thought maintains that avoiding
compaction during certain temperatures (tender zones) is more important than avoiding mixes
with gradations that pass through the restricted zone. ~

When the projects used in TR-414 were let, Superpave mix designs for low volume roads were
expected to avoid the restricted zone. After the projects in this research had been completed, the
specifications for Superpave in lowa were changed to remove the restricted zone from mixes for
low volume roads. Because of that initial requirement, the zones have been left in the graphs for
this research.

A distinction is made between the definitions of a fine mix and a small size mix in the context of
the Superpave mix design method. In this context a “fine” mix is one whose gradation line lies
above the maximum density line across most of the gradation graph. A good example of a fine
mix was shown in the report with the Dubuque County project. The “size” of the mix is defined
by the nominal maximum aggregate size. So the graph above would be designated as a “19 mm”
mix or “a mix with a 19 mm nominal maximum aggregate size”. Thus it is possible to have a
“large” mix that is also “fine” and a “small” mix that is “coarse”. '




Aggregate Consensus and Source Properties

These are the requirements for the aggregate particles themselves. The reader should note that
the contractors for these projects met all of the requirements with locally available aggregates.

Consensus Properties | Source Properties
coarse aggregate angularity - toughness

fine aggregate angularity soundness

flat, elongated particles. deleterious materials

clay content

Gyratory Compaction

This is probably the most important aspect of the Superpave mix design process. Most of the,
other listed requirements are not much different from the conventional Marshall method. Usmg
a gyratory compactor offers several benefits compared to the Marshall hammer method: (1) The
samples are larger so there are fewer edge effects especially with the larger aggregate mikes, (2)
Compaction is achieved with a kneading motion instead of a hammering motion ;> this more
closely models the actual compaction that the ACC would experience in the field, (3) A gyratory
compactor provides continuous data output so that compaction and void data can be determined
for every step in the process.




Appendix C
MIX DESIGNS

31



Cass County
Highway M-56
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Form 956 lowa Department of Transportation
Project Development Division - Office of Materials
ACC Superpave Mix Design
County : Cass Project : STP-S-15(24)--5E-15 Lab No. : SWI18-26
Size : 12.5 Contracter : Henningsen Const Contract No. :
Mix Type: Type B Design Life ESAL's :100.000 Date Reported :  08/21/98
Intended Use :  Surface Proj. Location :  Lewis
~Agg. Sources :  5/8 Cl Stone A01004 Schildberg Jefferson @ 20.0%
1/2 Stone Jeff A01004  Schildberg Jefferson @ 31.0%
172 Washed St A01002  Schildberg Menlo @ 22.0%
Sand A05506 Hallett Exira @ 27.0%
Job Mix Formula - Combincd Gradation (Sicve Size mm)
25 19 12.5 9.5 475 2.36 1.18 600 300 150p 75u
Upper Tolerance
100 100 100 90 39.1 25.6 19.1 15.5 10
100 100 90" 79 . 51 35 25 17 7.7 4.1 35
100 100 90 28 2
B Lower Tolerance
Asphalt Source and Grade: Koch PG 58-28
Gyratory Data Interpolated
% Asphalt 4.50 5.00 5.50 6.00 5.55
Corrected Density (@ N-Design | 2.281 2.289 2.318 2319 2.318 |Avg. Design High Air Temp. C
Max. 8p.Gr. (Grum) 2.457 2436 2.416 2.404 2.415 <39
% Gmm @ N- Initial 85.61 86.40 87.25 88.09 87.34 :
% Gmm (@ N-Max 93.87 | 9514 | 9704 | 97.69 | 97.11 tnm from Surface
% Air Voids 7.16 6.03 4.006 3.54 4.00 0
% VMA 15.83 15.98 15.36 15.77 15.40
"% VFA 54.77 62.27 73.57 77.55 74.00 Number of Gyrations
Film Thickness 9.86 11.28 12.60 13.72 12,77 N-initial
Filler Bit. Ratio 0.91 0.80 0.71 0.65 0.70 7
Gsb 2.588 2.588 2.588 2.588 2.588 N-Design
Gse 2.630 2.626 2.623 2.629 2627 63
Pbe 3.90 4.46 5.00 5.42 5.05 N-Max
Pha 0.63 0.57 0.53 0.62 0.59 104
% New AC 100.00 100.00 | 100.00 | 100.00 | 100.00
AC Sp.Gr. @ 25¢ 1.026 1026 | 1.026 1.026 1.026 Gisb_for Angularity
% Water Abs 1.60 1.60 1.60 1.60 1.60 Method A
S.A. "2/ Kg 3.95 3.95 3.95 3.95 3.95 2.624
% +4.75mum Friction Agg. 0.0 0.0 0.0 0.0 0.0
Angularity-method A Slope of Compaction
% Flat & Elongated Curve
Coarse Agg. Angularity *97/97 | *¥97/97 | *97/97 | *97/97 | *97/97 12.00
Sand Equivalent 76 76 76 76 76 )
Minimum % AC for this aggregale combination is ~ 4.94%
Disposition :  An asphalt content of 5.55%  is recommended to start this project.
Data shown in 5.55% column is interpolated from test data.
Comnments . SWI8-26 For Mix Design #4BD8-35
Copics o Henningsen Const  DOT Lab Henningsen
SwWi
S p—
Signod e OISO TN

o Q)(p(\\QO@S\Q S SRy



Cass County
Highway N-16
Form 936 ' lowa Department of Transportation

Project Development Division - Oflice of Matertals

ACC Superpave Mix Design

County : Cass Project : FM-15(27--55-75 Lab No. : 4BD8-19
Size 125 Contracter : Henningsen Const Contract No. :
Mix Tvpe: Type A Design Lifc ESAL's ;100,000 Datc Reported @ 05/05/98
Intended Use : Surface Proj. Location :  North of Attlantic on Olive St
" TAgg Sources . SBCLSt A01002 Schildberg Const Menlo @ 160%

1/2 Wased St A01002  Schildberg Const Menlo @ 29.0%

1/2X 1/4 Stone A01002  Schildberg Const Mento @ 30.0%

Conc Sand A05506  Hallett Malerials Exira @ 25.0%

~Job Mix Formula - Combined Gradation (Sieve Size mm)

25 19 12,5 9.5 475 2.36 1.18 600 300p 150p I5p
Upper Tolerance
10U 100 1600 90) 39.1 25.6 19.1 15.5 10
100 100 93 &1 48 35 25 17 7.7 42 37
100 100 90 28 2
Asphalt Source and Grade: Koch PG 38-28
e e e SYTALOLY Dt Interpolated .
% Asphall 470 5.20 5.70 6.20 5.74 -
Corrected Density @ N-Design | 2308 | 2329 | 2334 | 2346 | 2.335 |Avp. Design High Air Temp, C
Max. 8p.Gr. (Gmm) 2.464 2.450 2.434 2413 2.432 <39
% Gunn (@ N- Initial 84.85 87.08 87.66 88.05 87.09
% Gmun (@ N-Max 94.93 96.27 9729 | 9872 97.41 mn from Surface
% Air Voids 0.33 494 4.11 2.78 4.00 0
Y% VMA 16.05 15.73 15.99 16.01 15.99
Y% VFA 60.56 68.60 74.30 82.64 74.98 Number of Gyrations.
Iiihm Thickness 10.88 1197 13.17 14.57 13.28 N-Initial
Filler Bit. Ratio 0.85 0.77 0.70 0.63 0.69 7
Gisb 2.620 2.620 2.620 2.620 2.620 N-Design
Gse 2.647 2.652 | 2.654 2.650 2.651 68
Pbe 4.32 4.75 523 5.78 5.27 N-Max
Pba 0.40 0.47 0.50 0.44 0.45 104
% New AC 100.00 100.00 100.00 100.00 100.00 .
AC Sp.Gr. (0 25¢ 1.026 1.026 1.026 1.026 1.026 Gsb for Angularity.
% Water Abs 116 116 | L6 1.16 116 Mcthod A
S.A m"2/Ke. 3.97 3.97 3,97 3.97 3.97 2628
% +4.75mm Friction Agg. 0.0 0.0 0.0 0.0 0.0
Angularity-method A Slope. of Compagtion
% Flat & Elongated ‘ Curve
Coarse Agg. Angularily *97/97 | *9T7/97 | *97/97 | *97/97 | *97/97 12.08
Sand Equivalent 79 79 79 79 79
Minimum % AC for this aggregate combinationis ~ 4.77%
Disposition :  An asphalt content of 5.74% s reccommendced to start this project.
Data shown in 5.74% column is interpolated from test data.
Comments : For Mix Design 4BD8-19
SWIg-10
Copics (0 Henningsen Const  Henningsen Const  DOT Lab
Swi
Signed/
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Dubuque County
Highway |A-966

Form 956 Iowa Department of Transportation
Project Development Division - Office of Materials
ACC Superpave Mix Design
County : DUBUQUE Project : STP-S-31(20)--5E-31 Lab No. : ABD8-6005
Size : 19mm Contracter : River City Paving Contract No.:  31-0031-020
Mix Type: A Design Life ESAL's :280,512 Date Reported :  05-26-98
Intended Use :  Binder Proj. Location :  On Dubuque county road, Centralia to Radford Road
Agg. Sources:  19mm Cr. Lmst. A31010 River City Stone; Brown Qr.; Beds 3-9A @ 25.0%
19mm Clean St. A31010 River City Stone; Brown Qr.; Beds 3-9A @ 25.0%
Manf. Sand A31010 River City Stone; Brown Qr.; Beds 3-9A @ 25.0%
Nat. Sand A31502 Aggregate Materials; Nine Mile Island @ 25.0%
Job Mix Formula - Combined Gradation (Sieve Size mm)
25 19 12.5 9.5 4.75 2.36 1.18 6001 300u 150u 751
Upper Tolerance
100 100 90 49 : 8
100 100 85 74 60 47 38 27 15 12 33
100 90 : ° 346 283 207 13.7 2
Lower Tolerance
Asphalt Source and Grade: KOCH (@ DUBUQUPG 58-28
atory Data Interpolated
% Asphalt 5.16 5.66 6.16 6.66 528
Corrected Density @ N-Design | 2.391 | 2.403 | 2.413 | 2428 | 2394 |Avg Design High Air Temp. C
Max. Sp.Gr. (Gmm) 2.499 2.478 2477 2.457 2.494 <39
% Gmm @ N- Initial 90.10 91.13 91.18 92.86 90.35
% Gmm @ N-Max 96.64 97.90 98.34 99.37 96.95 mm from Surface
% Air Voids 432 3.03 2.58 1.18 4.00 50
% VMA 14.07 14.10 14.20 14.12 14.08
% VFA 69.30 78.51 81.83 91.64 71.59 Number of Gyrations
Film Thickness 7.91 8.94 932 10.33 8.16 N-Initial
Filler Bit. Ratio 0.79 0.70 0.67 0.61 0.77 7
Gsb 2.639 2.639 2.639 2.639 2.639 N-Design
Gse 2.710 2.707 2.730 2728 2.719 68
Pbe 4.19 474 4.94 5.47 433 N-Max
Pba 1.02 0.98 1.30 1.27 1.14 104
% New AC 1060.00 | 100.00 | 100.00 | 100.00 | 100.00
AC Sp.Gr. @ 25¢ 1.028 1.028 1.028 1.028 1.028 Gsb for Angularity
% Water Abs 1.88 1.88 1.88 1.88 1.88 Method A .
SA m"2/Kg. 5.30 5.30 5.30 530 5.30 2.656
% +4.75mm Friction Agg. 0.0 0.0 0.0 0.0 0.0
Angularity-method A Slope of Compaction
% Flat & Elongated Curve
Coarse Agg. Angularity 0 0 0 0 0 17.77
Sand Equivalent
Minimum % AC for this aggregate combination is 4.94%

Disposition :  An asphalt content of

5.28% is recommended to start this project.

Data shown in 5.28% column is interpolated from test data.
Comments :
Copies to : River City Paving AMES E.CIT.C. CONTRACTOR  JOBGEN

LOHRER

PRODUCER'S
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Mahaska County
Highway G-29
Form 956 Towa Department of Transportation

Project Development Division - Office of Materials
ACC Superpave Mix Design

County MAHASKA Project : FM-62(29)--55-62 LabNo. : ABDS8-5016
Size . 9.5 Contracter MANATTS Contract No. :
Mix Type: A Design Lafe ESAL's 200 Date Reported :  05/22/98
Intended Use . SURFACE Proj. Location:  FM-62(29)--55-62
Agg. Sources: |2 DUST ©Z LRA49300Z A79002 MALCOM ST. BEDS 10-13 @ 40.0%
3/8 CHIP ¢ 32 LR49800: A79002 MALCOM ST. BEDS 10-13 @ 200%
M SAND 0 & LR49800¢ AS0002 MARTIN MARTETTA BEDS @ 20.0%
SAND &S5 LR4A9800: AB6502 MANATTS TAMA SAND @ 20.0%
Job Mix Formula - Combmed Gradation (Sieve Size mm)
23 19 125 9.5 4.75 2.36 1.18 600y 300u 150p 75u
Upper Tolerance
100 100 100 100 472 316 23.5 18.7 10
100 100 100 93 57 38 27 18 8.6 35 4.5
100 100 100 90 32 ' 2
Lower Tolerance
Asphalt Source and Grade:  BITUMINOUS - TAPG 58-28
Gyratoyy Data interpolated
% Asphalt 6.60 7.10 7.60 8.10 6.91
Corrected Deasity ‘@ N-Design | 2.321 2332 | 2343 | 2347 || 2328 |Ave Desi igh Air Temp. €
Max. Sp.Gr. (Gmm) 2.433 2.420 2.390 2.378 2425 <39
Y% Gmm (@) N- Inival 87.74 88.22 89.91 89.81 88.04
% Gmm @ N-Max 96.75 | 97.81 9960 | 9996 | 97.4] { mm fro ce
% Air Voids 4.60 3.64 1.76 1.30 ‘ 4.00 0
Ye VMA 1539 | 1544 1532 15.81 | 1542
% VFA 7011 | 76.42 | 8351 | 91.78 | 74.05 Number of Gyrations,
Film Thickness 10.38 11.32 12,92 13.83 10,97 N-Initial
Filler Bit. Rato 0.94 | 0.86 0.75 0.70 0.8% 7
Gsb 2562 1 2562 ) 23562 2.562 2.562 N-Design
Gse 2.6%4 2.700 2.683 2.690 2.692 68
Pbe 477 5.20 5.93 6.35 5.03 N-Max
Pba 1.96 2.05 1.81 1.9 1.93 104
% New AC 100.00 | 100.00 | 100,00 | 100.00 | 100.00
AC Sp.Gr, (@ 25c 1.027 1.027 1.027 1.027 1.027 Gsb for Aggularity
% Water Abs 2,38 2.59 2.59 259 2.59 Method A
S.A m™2/Kg 4.59 4.59 4.59 4.39 4.59 2.647
% +4.75mm Friclion Agg. 0.0 0.0 0.0 0.0 0.0
Angulanty-method A ’ Slope of Compaction
% Flat & Elongated : : Curve
Coarse Agg. Angularity G 0 0 0 0 12.53
Sand Equivalent
Minimum % AC for this aggregatc combination is  6.63%
Dasposition :  An asphalt content of 6.91% is recommended to start this project.
Data shown in 6.91% column is interpolated from test data.
Comments:  central lab,, bit.eng., ;. webb, d.lubbe, m.trueblood, manatts, norris, christensen
gettings, ruddy

Coplesto: MANATTS

A
Signed : SLUATIES A _FlLe 'i"
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Scott County

Highway Y-30
Towa Department of Transportation
Project Development Division
Office of Materials
ACC Superpave Mix Design
Couaty : Scort Project : FM-82(20)-55-82 LabNo.: ABD7-24
Size 19 mm Contracter :  McCarthy Imp. Contract No. :
Mix Type: A Desipn Life ESAL's : < 300000 " Date Reported :  05/29/97
lotended Usc :  Binder / Surface Proj. Loacation :
Agg. Sources :  3/4" ACC Chips  A82008 ' Liawood Mining & Minerals Beds 20-25 @ 290%
1/2" ACC Chips ~ A82008 Linwood Mining & Mmcrals Beds 20-25 @ 42.0%
Man. Sand A82008 Linwood Mining & Minerals Beds 20-25 @ 28.0%
Mineral Filler A82008 Linwood Mining & Mincrals Beds 20-25 @ 10%
Job Mix Formula - Combined Gradation (Sieve Size mm)
26.5 19 13.2 9.5 4.75 2.36 118 600  300p  1S0p  7Sp
Upper Tolerance
100 100 92 34.6 223 167 137 . 8
100 100 92 75 40 23 14 8.7 5.3 34 2.7
100 90 23 2
Lawer Tolerance
Asphalr Source and Grade:  Koch Davenport PG 58-28
Gyratory Data Interpolated
% Asphalt 385 | 488 | 588 | 541
Comrected Density @ N-Design | 2.338 | 2339 | 2.387 | 2364
Max Sp.Gr. (Gmm) 2513 | 2477 | 2451 | 2463
% Gmm @ N- Initial 8310 | 8462 | 8649 | 8562
% Gmu @ N-Max 9475 | 9629 | 9922 | 97585
% Air Voids 6.96 557 2.61 4.00
% VMA 13.37 14.23 13.39 ¢ 13.78
% VRA 4794 | 6086 | 8051 | 71.29
Film Thickness 9.87 1336 | 1627 | 1450
Filler Bit. Ratio 0.96 0.71 0.58 0.64
Gsb 2.594 2.594 2.594 2.594
Gse 2.663 2.669 2.682 2673
Phc 2.82 382 4.65 426
Pba 1.10 1.12 1.30 1.17
% New AC 100.00 | 100.00 | 100.00 | 100.00
AC Sp.Gr. @ 25¢ 1030 | 1.030 | 1.030 | 1.030
% Water Abs 1.54 1.54 1.54 1.54
SA m"2/Kg. 2.86 2.86 286 2.86
% Friction Agg. 0.0 0.0 0.0 0.0
Angulanity-mthd A
Flat & Elongated 0.0 0.0 0.0 0.0
Coarsc Agg. Angul. 1000 | 1000 | 1000 | 100.0
Sand Equivalent
Minimum % AC for this aggregate combinationis  5.02%
Disposition: An asphalt content of 5.41%  is recommended to start this projeci.
Data shown in 5.41% column is interpolated from test data.
COMMENTS : Marshall density at 50 blows is 2.369 at the intended AC content.
COPIES TO : McCarthy lmp. Johnllrichsen  Cent. Lab. Roger Boulet
Larry Marush Scott County Eng.
SIGNED : P -
§ .M RS




Cerro Gordo County
Highways S-70 and B-60

Form 956 Iowa Department of Transportation
Project Development Division - Office of Materials
ACC Superpave Mix Design
County : CERRO GORDO Project : FM-17(28&29)-55-17 Lab No. : ABD8-2018
Size : 19MM Contracter : FRED CARLSON Ct  Contract No.:  17-0017-029
Mix Type: B1 Design Life ESAL's :160,000 Date Reported :
Intended Use: BASE Proj. Location: PORTLAND AREA, AND B-60

Agg. Sources:  13.2MM GRVL A17506 NELSON-FORBES PIT, BECKER, PORT @ 25.0%

19MM MINUS Al17008 MM, PORTLAND @ 20.0%

19MM CLEAN A17008 MM, PORTLAND ' @ 30.0%

9.5 CHIPS Al17008 MM, PORTLAND @ 250%

Job Mix Formula - Combined Gradation (Sieve Size mm)

25 19 12.5 9.5 475 2.36 1.18 600p 300u 150p 75u
Upper Tolerance
100 100 90 34.6 223 16.7 13.7 8
100 100 89 77 39 25 18 11 6.4 42 3.1
100 90 23 2
Lower Tolerance :
Asphalt Source and Grade: KOCK, DUBUQUE PG-58-28
tory Data - Interpolated
% Asphalt 3.89 439 4.89 5.39 5.02
Corrected Density @ N-Design | 2.385 2438 2435 2.450 2439 i i ir Tem,
Max. Sp.Gr. (Gmm) 2.582 2.563 2.546 2.525 2.541 <39
% Gmm @ N- Initial 83.16 85.44 85.81 86.78 86.06
% Gmm @ N-Max 93.80 96.55 " 97.25 98.61 97.60 mm from Surface
% Air Voids 7.63 488 436 297 4.00 0
% VMA 15.13 13.70 14.26 14.18 14.24
% VFA 49.57 64.38 69.42 79.06 71.92 N r of ion:
Film Thickness 9.81 11.26 12.67 14.27 13.08 N-Initial
Filler Bit. Ratio 0.95 0.83 0.74 0.66 0.72 ' 7
Gsb 2.701 2,701 2.701 2.701 2.701 N-Design
Gse 2.750 2.752 2.755 2.753 2.753 68
Pbe 3.24 372 4.18 471 4.32 N-Max
Pba 0.68 0.71 0.75 0.72 0.71 104
% New AC 100.00 | 100.00 | 100.00 | 100.00 [ 100.00
AC Sp.Gr. @ 25¢ 1.028 1.028 1.028- | 1.028 1.028 Gsb for Angularity
% Water Abs 0.89 0.89 0.89 0.89 0.89 Method A
S.A m2/Kg 3.30 3.30 3.30 3.30 3.30 2.649
% +4.75mm Friction Agg. 0.0 0.0 0.0 0.0 0.0
Angularity-method A 44 44 44 44 44 Slope of Compaction
% Flat & Elongated - Curve
Coarse Agg. Angularity 0 0 0 0 0 10.16
Sand Equivalent 77 77 77 - 77 77
Minimum % AC for this aggregate combinationis  4.44%
Disposition :  An asphalt content of 5.02% is recommended to start this project.
Data shown in 5.02% column is interpolated from test data.

Comments :  QMA /ERIFIEO MIX DESItN. _
C/MAL ALCERTANCE OF atir BASED On TEST RESUCTS QF PUANT JRODLcCEG ~ AI/XTedlE

Copies to : FRED CARLSON CO, CENTRAL LABL, F/LE, TC LA8, _
CERRO GORDO COUNTY, PRAULSON, Al TECH. - -
ASSURANCE,  MARTIN ) MARETTA Signed: Xoprhd €. @M =
BEckenr,
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Louisa County

Highway X-17
Form 956 Iowa Department of Transportation -
Project Development Division - Office of Materials
ACC Superpave Mix Design
County:  Louisa Project FM-58(17)--55-58 Lab No. : ABDS-30
Size : 12.5mm Contracter : Norris Asphalt Contract No. :
Mix Type: B Design Life ESAL's :290,000 Date Reported :  08/18/98
Intended Use:  Surface Proj. Location :  Louisa Co. X-17 N&E to 1A 70
Agg. Sources: 172" A58002 R.P. Col. Jct. W. Beds 16-19 5CJ8-001 @ 30.0%
3/8 Chip A58002 R.P. Col. Jct. W. Beds 16-19 5CJ8-003 @ 20.0%
Man Sand AS58002 R.P. Col. Jct. W. Beds 16-19 5CJ8-002 @ 30.0%
Nat Sand A58504 R.Prod. Fredonia SFR8-001 @ 20.0%
Job Mix Formula - Combined Gradation (Sieve Size mm) )
25 19 12.5 9.5 475 2.36 1.18 600y 300u 150p 751
Upper Tolerance ,
100 100 100 58 10
100 100 95 88 63 43 32 22 9.2 6.2 4.8
100 100 90 39.1 316 23.1 15.5 2
Lower Tolerance
Asphalt Source and Grade:  Amoco Davenport  P(G58-28
Gyratory Data Interpolated
% Asphalt 6.60 7.10 7.60 6.66
Corrected Density @ N-Design | 2.314 2.339 2.326 2317 ign High Air
Max. Sp.Gr. (Gmm) 2415 2.403 2.390 2.414 <39
% Gmm @ N- Initial 88.82 90.52 89.93 89.03
% Gmm @ N-Max 96.87 | 98.38 98.43 97.05 mm from Surface
% Air Voids 4.18 2.66 2.68 4.00 0
% VMA 15.18 14.72 15.65 15.12 .
% VFA 72.46 81.93 82.88 73.60 Number of Gyrations
Film Thickness 9.63 10.44 11.29 9.72 N-Initial
Filler Bit. Ratio 0.98 0.90 0.84 0.97 7
Gsb 2.548 2.548 2.548 ) 2.548 N-Design
Gse 2.669 2.676 2.682 2.676 68
Pbe 4.89 5.31 5.74 494 N-Max
Pba 1.83 1.93 2.02 1.93 104
% New AC 100.00 | 100.00 | 100.00 100.00
AC Sp.Gr. @ 25¢ 1.029 1.029 1.029 1.029 Gsb for Angularity
% Water Abs 3.42 3.42 3.42 3.42 Method A
S.A. m™2 /Kg. 5.08 5.08 5.08 5.08 2.638
% +4.75mm Friction Agg. 0.0 0.0 0.0 0.0
Angularity-method A N/A N/A N/A N/A Slope of Compaction
% Flat & Elongated N/A N/A. N/A N/A Curve
Coarse Agg, Angularity 100/100 | 100/100 | 100/100 100/100 14.60
Sand Equivalent 85 85 85 85
Minimum % AC for this aggregate combinationis  6.21%
Disposition :  An asphalt content of 6.66% is recommended to start this project.
Data shown in 6.66% column is interpolated from test data.
Comments : 1.0 Ibs latex to 1 ton of aggregate
Copies to : Norris Asphalt John Hinrichsen Cent. Lab.
Jim Webb
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Louisa County

Highway X-17
Form 956 Iowa Department of Transportation
Project Development Division - Office of Materials
ACC Superpave Mix Design
County:  Louisa - Project : FM-58(17)--55-58 Lab No. : ABDS-29
Size : 12.5mm Contracter : Norris Asphalt Contract No. :
Mix Type: B Design Life ESAL's :290,000 Date Reported .
Intended Use :  Surface Proj. Location . Louisa Co. X-17 N&E to 1A 70
Agg. Sources: 12" AS58002 R.P. Col. Jct. W. Beds 16-19 5CJ8-001 @ 30.0%
3/8 Chip AS8002 R.P. Col. Jct. W. Beds 16-19 5CJ8-003 @ 20.0%
Man Sand AS8002 R.P.Col. Jct. W. Beds. 16-19 5CJ8-002 @ 30.0%
Nat Sand AS58504 R Prod. Fredonia SFR8-001 @ 20.0%
Job Mix Formula - Combined Gradation (Sieve Size mm)
25 19 12.5 9.5 475 2.36 1.18 6004 300u 150u 75u
Upper Tolerance
100 100 100 58 10
100 100 95 88 63 43 32 22 9.2 6.2 48
100 100 90 39.1 31.6 231 15.5 2
Lower Tolerance
Asphalt Source and Grade:  Amoco Davenport PG58-28
Gyratory Data - Interpolated
% Asphalt 7.60 721
Corrected Density @ N-Design 2310 2.298 |Avg, Design High Air Temp, C
Max. Sp.Gr. (Gmm) 2.382 2.393 <39
% Gmm @ N- Initial 89.50 88.52
% Gmm @ N-Max 98.13 97.15 mm from Surface
% Air Voids 3.02 4.00 0
% VMA 16.23 16.33
% VFA 81.39 75.35 Number of Gyrations
Film Thickness 11.58 10.79 N-Initial
Filler Bit. Ratio 0.82 0.88 7
Gsb 2.548 2.548 N-Design
Gse 2,671 2671 68
Pbe 588 5.48 N-Max
Pba 1.86 1.86 104
% New AC 100.00 100.00
AC Sp.Gr. @ 25¢ 1.029 1.029 Gsb for Angularity
% Water Abs 342 342 Method A
SA m"2/Kg 5.08 5.08 2638
% +4.75mm Friction Agg. 0.0 0.0 .
Angularity-method A 1 f Compaction
% Flat & Elongated Curve
Coarse Agg. Angularity 0 0 13.58
Sand Equivalent
Minimum % AC for this aggregate combinationis  6.15%
Disposition :  An asphalt content of 7.21%  is recommended to start this project.
Data shown in 7.21% column is interpolated from test data.
Comments : Verification of mix NAP8-022
Copies to : Norris Asphalt John Hinrichsen Cent. Lab. SEITC
Jim Webb
Signed :
39
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Appendix D
PHOTOGRAPHS




Mahaska County Highway G-29

"Patties" of AC on pavement surface due to inadequate roller tire temperature.
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Scott County Highway Y-30

5 3 4 " :: L .ﬁ
y ; o Re il

These photograph show the difference in textue
and after (coarse) a mix design change on this project. Note that

the pavement is wet from rain and that the circle in the bottom
photograph is approximately 25mm.
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Cass County Highway M-56

SR

These photographs show the distress that existed prior to paving.
The weakened-subgrade areas were excavated and replaced.
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